Analysis of NR5A1 in 142 patients with premature ovarian insufficiency, diminished ovarian reserve, or unexplained infertility.
Ovarian deficiency, including diminished ovarian reserve and premature ovarian insufficiency, represents one of the main causes of female infertility. Little is known of the genetic basis of diminished ovarian reserve, while premature ovarian insufficiency often has a genetic basis, with genes affecting various processes. NR5A1 is a key gene required for gonadal function, and variants are associated with a wide phenotypic spectrum of disorders of sexual development, and are found in 0.26-8% of patients with premature ovarian insufficiency. As there is some debate about the extent of involvement of NR5A1 in the pathogenesis of ovarian deficiency, we performed an in-depth analysis of NR5A1 variants detected in a cohort of 142 patients with premature ovarian insufficiency, diminished ovarian reserve, or unexplained infertility associated with normal ovarian function. We identified rare non-synonymous protein-altering variants in 2.8 % of women with ovarian deficiency and no such variants in our small cohort of women with infertility but normal ovarian function. We observed previously reported variants associated with premature ovarian insufficiency in patients with diminished ovarian reserve, highlighting a genetic relationship between these conditions. We confirmed functional impairment resulting from a p.Val15Met variant, detected for the first time in a patient with premature ovarian insufficiency. The remaining variants were associated with preserved transcriptional activity and localization of NR5A1, indicating that rare NR5A1 variants may be incorrectly curated if functional studies are not undertaken, and/or that NR5A1 variants may have only a subtle impact on protein function and/or confer risk of ovarian deficiency via oligogenic inheritance.